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(54) LIQUID CRYSTAL DISPLAY DEVICE AND ITS PRODUCTION 

(57)Abstract: 

PURPOSE: To enable fast driving which can cope with a high definition 
television by forming a switching element corresponding to a pixel electrode in 
a single crystal semiconductor region or a non-single crystal semiconductor 
region having a highly defective density. 

CONSTITUTION: A resist 203 is applied on an insulating substrate 200 and the 
resist 203 in the area B to form a polycrystalline structure is removed by 
patterning to form an opening part. The substrate 200 is set in an ion injection 
device to inject Si+ ions around the opening part as the center for injection. In 
the area B where the Si+ ions are injected, lots of defects are produced by 
impact of ions and the amt. of defects increases with the injection amt. of the 
ions. After the single crystal silicon is changed into an amorphous state, it is 
annealed to form a polycrystalline silicon film 204 in the non-single crystal area 
B. Circuits are formed according to the process for forming normal MOSFETs 
in respective single crystal region A and the polycrystalline region B formed on 
one substrate 201 to constitute an active matrix substrate. A liquid crystal 
display device is produced by using the obtained substrate. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While having two or more switching elements corresponding to two or more pixel electrodes 
arranged in the shape of a matrix The active-matrix circuit board equipped with the drive circuit for 
driving said two or more switching elements, They are the opposite substrate equipped with the 
counterelectrode which counters said pixel electrode, and the liquid crystal display which comes to 
pinch liquid crystal between **s. Said switching element The liquid crystal display which is the field 
constituted based on the same semi-conductor layer as the semi-conductor layer which makes the 
single crystal semiconductor region in which said drive circuit was formed, and is characterized by being 
formed in the single crystal semiconductor region where defect density is larger than said single crystal 
semiconductor region, or a non-single crystal semiconductor region. 

[Claim 2] The liquid crystal display according to claim 1 with which said semi-conductor layer was 
constituted using silicon. 

[Claim 3] Said switching element is a liquid crystal display according to claim 1 which is a thin film 
transistor. 

[Claim 4] Said non-single crystal semiconductor region is a liquid crystal display according to claim 1 
which makes polycrystal or amorphous structure. 

[Claim 5] The semiconductor region in which said drive circuit was formed, and the semiconductor 
region in which said switching element was formed are a liquid crystal display according to claim 1 with 
which chemical composition differs. 

[Claim 6] the defect density of said single crystal semiconductor region in which said drive circuit was 
formed — 100 / cm2 from — 108 / cm2 Liquid crystal display according to claim 2 in the range. 
[Claim 7] the defect density of said single crystal semiconductor region in which said switching element 
was formed — 109 / cm2 from — 1014-/cm2 Liquid crystal display according to claim 2 in the range. 
[Claim 8] The thickness of the semi-conductor layer which constitutes said semiconductor region in 
which said switching element was formed is a liquid crystal display [ thinner than the thickness of the 
semi-conductor layer which constitutes the field in which said drive circuit was formed ] according to 
claim 2. 

[Claim 9] The thickness of said semi-conductor layer in which said switching element was formed is a 
liquid crystal display according to claim 8 in the range of 100 to 1000A. 

[Claim 10] While having two or more switching elements corresponding to two or more pixel electrodes 
arranged in the shape of a matrix The active-matrix circuit board equipped with the drive circuit for 
driving said two or more switching elements, It is the manufacture approach of the opposite substrate 
equipped with the counterelectrode which counters said pixel electrode, and the liquid crystal display 
which comes to pinch liquid crystal between **s. Said switching element The manufacture approach of 
the liquid crystal display which is the field constituted based on the same semi-conductor layer as the 
semi-conductor layer which makes the single crystal semiconductor region in which said drive circuit 
was formed, and is characterized by forming in the single crystal semiconductor region where defect 
density is larger than said single crystal semiconductor region, or a non-single crystal semiconductor 
region. 
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[Claim 11] The manufacture approach of a liquid crystal display according to claim 10 of using silicon for 
said semi-conductor layer. 

[Claim 12] The liquid crystal display according to claim 10 with which said defect density forms a large 
single crystal semiconductor region or a large non-single crystal semiconductor region using ion- 
implantation. 

[Claim 13] Said ion which carries out an ion implantation is a liquid crystal display according to claim 12 
which is silicon. 

[Claim 14] Said ion which carries out an ion implantation is a liquid crystal display according to claim 12 
chosen from Ar, oxygen, and nitrogen. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the liquid crystal display which equipped high definition 
TV, the electronic view finder for camcorder/movies, the head-mounted display, Projection TV, etc. with 
the available active-matrix circuit board, and its manufacture approach. 
[0002] 

[Description of the Prior Art] Conventionally, as for the so-called active matrix liquid crystal indicating 
equipment using the substrate which allotted and constituted the switching element in high density in 
the shape of [ two-dimensional ] a matrix, research is briskly made as the object for flat-panel displays, 
or an object for projection TV, and, as for some of them, commercialization is already made. 
[0003] One example of such an active matrix liquid crystal display is typically shown in drawing 1 1 . 
[0004] As for a pixel switch and 802, in drawing 1 1 , 801 is [ the buffer section and 803 ] the level shift 
register sections, and 804 is the perpendicular shift register section. The luminance signal and sound 
signal of television are compressed by a certain band, and are sent to the buffer section 802 driven with 
the level shift register 803 with the drive capacity that the frequency can be followed. 
[0005] The signal sent to the buffer section 802 is transmitted to the pixel electrode connected to the 
drain of a transistor at the period which the pixel switch 801 which consisted of transistors with the 
perpendicular shift register 804 turns on. 
[0006] 

[Problem(s) to be Solved by the Invention] The engine performance required of the circuit which 
constitutes this panel is put in bearing HDTV (high definition television) in mind, and as for a TV signal, 
60Hz and a scanning-line number will be transmitted [ frame frequency / about 30microsec (27micro of 
effective scan periods (sec)), and the number of level pixels ] for about 1000 and a horizontal scanning 
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period to the Bachar section on the frequency of about 45MHz, if frame frequency considers as about 

1500 pieces. Moreover, the period which the signal transfer per scanning line is allowed serves as 1- 

2microSEC. Therefore, the following four engine performance will be required of each element circuit. 

[0007] That is, the drive capacity of (1) level shift register is a certain thing 45MHz or more. 

[0008] (2) The drive capacity of a perpendicular shift register is a certain thing 500kHz or more. 

[0009] (3) The drive capacity of a transfer switch to drive with a level shift register and to transmit a TV 

signal to the buffer section is a certain thing 45MHz or more. 

[0010] (4) The drive capacity of a pixel switch is a certain thing 500kHz or more. 

[001 1] The drive capacity said here means the signal transfer capability which is below Vm-Vt/N [V] in 
all the pixels driven with this scanning line within the period per above-mentioned scanning line, if 
threshold voltage of the liquid crystal obtained from a V-T (electrical-potential-difference-permeability) 
curve is set to Vt by setting to Vm the electrical potential difference which gives the permeability the 
greatest [ of liquid crystal ], or minimum when it is going to take out a certain number N of gradation to 
a liquid crystal pixel. 

[0012] Although a pixel switch and a perpendicular shift register may, from now on, have comparatively 
small drive capacity so that clearly, a high-speed drive is needed for a level shift register and the buffer 
section. For this reason, in a current liquid crystal display, a pixel switch and a perpendicular shift 
register are formed in a monolithic with the non-single crystals TFT (thin film transistor), such as 
polycrystalline silicon and an amorphous silicon, and other circumference circuits correspond by 
mounting IC chip from outside. 

[0013] In this case, although the attempt which it is going to form in a monolithic to a circumference 
circuit also occurs using polycrystalline silicon TFT, since the drive capacity of each TFT is small, 
transistor size is enlarged or a complicated device is needed on a circuit. 

[0014] On the other hand, TFT formed into the single-crystal-silicon layer (SOI) allotted on the 
insulating substrate attracts attention as components, such as a three-dimension integrated circuit and 
an adhesion sensor, in recent years. TFT made to such a SOI substrate has properties, such as 
excelling in the dielectric separation of a latch rise free-lancer with small parasitic capacitance, and 
radiation resistance, compared with the transistor produced on the conventional single crystal silicon 
wafer. And if thickness of a single-crystal-silicon layer is made sufficiently thin (thin-film[ super-]-izing) 
and a transistor is formed there in recent years, research is briskly done noting that it leads to an 
improvement of the transistor characteristics of the subthreshold level property that high carrier 
mobility is obtained being improved according to the mechanism of a proper. 

[0015] However, there is a trouble also in these super-thin film transistors. That is, drain pressure- 
proofing of gate voltage Vg=0[V] (at the time of OFF) deteriorates rapidly with reduction in thickness. 
This trouble serves as a serious failure especially in the field as which design top quantity pressure- 
proofing of an adhesion sensor, a flat-surface display, etc. is required, when aiming at application 
expansion of a transistor. 

[0016] The cause which an above-mentioned failure generates originates in the floating structure which 
is the structure of the proper of an insulating substrate which has a single-crystal-silicon layer 
fundamentally. About this, it is N-channel. MOSTFT is mentioned as an example and it explains below. 
[0017] If a certain bias is impressed between the gate drains of a transistor, although line of electric 
force is extended from a gate electrode edge to a drain electrode edge, the very dense field of electric 
field will be formed in a drain channel joint in that case. This electric field are especially concentrated on 
an above-mentioned joint and an above-mentioned gate-dielectric-film interface. It is further 
accelerated by this electric field, and the electron supplied from the source section is IMPACT within 
the depletion layer of drain channel junction, when it reaches to a drain edge. IONAZATION (impact 
ionization) is caused and an electron hole is generated. 

[0018] It moves to a source edge in the generated electron hole, and although drawn out from a source 
electrode, if the extent increases, an electron hole will come to be accumulated in a channel field, 
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without being drawn out from the source section. The electron hole accumulated in the channel field 
lowers the potential of a channel, and much more electrons come to be supplied to a drain edge. The 
supplied electron is IMPACT further. IONAZATION is caused and an electron hole is stored up in the 
channel section. 

[0019] Thus, concentration-IMPACT of electric field Positive feedback starts a series of actuation 
called are recording of an IONAZATION-electron hole, and it sets in the above-mentioned process in 
the process at the time of OFF of a transistor, and is IMPACT. Supply of the electron which causes 
IONAZATION is supplied by generating of the reverse current of drain junction. 

[0020] P-channel Also about MOSFET, the points that a majority carrier is an electron hole differ, and it 
is IMPACT of an electron hole in this case. When the rate of IONAZATION is small compared with an 
electron and that effect is eased somewhat, there is same trouble fundamentally by ******. 
[0021] It is possible how the carrier (in the case of N-channel MOSFET, in the case of an electron hole 
and P-channel MOSFET, it is an electron) which it is going to accumulate in a channel is quickly drawn 
out from a channel field as one technique for solving such a trouble. It is possible to fix the potential 
(henceforth "SUB potential") of a channel to a certain potential so that the usual IC structure may see 
as a concrete approach for this. 

[0022] However, according to this approach, the field for taking out SUB potential is required, therefore 
component area will increase. When this tends to apply as a switching transistor of about [ becoming the 
hindrance of integration of a component ], and a liquid crystal device, it will cause the evil in which the 
numerical aperture of a pixel is reduced. 

[0023] The purpose of this invention solves the technical technical problem which should solve the 
former mentioned above, and is to offer the liquid crystal display which can make the high-speed drive 
which can respond to a high definition television etc. Another purpose of this invention suppresses the 
evil of the leakage current produced by the optical incidence to TFT, and is to offer the liquid crystal 
display in which high definition image display is possible. 
[0024] 

[Means for Solving the Problem and its Function] In order that this invention may solve the technical 
technical problem which was mentioned above and which should be solved, it inquires wholeheartedly, is 
accomplished, and it is the thing of a configuration of lower-**(ing). 

[0025] Namely, while the liquid crystal display of this invention is equipped with two or more switching 
elements corresponding to two or more pixel electrodes arranged in the shape of a matrix The active- 
matrix circuit board equipped with the drive circuit for driving said two or more switching elements, They 
are the opposite substrate equipped with the counterelectrode which counters said pixel electrode, and 
the liquid crystal display which comes to pinch liquid crystal between **s. Said switching element It is 
characterized by being formed in the single crystal semiconductor region which is a field and where 
defect density is larger than said single crystal semiconductor region or non-single crystal 
semiconductor region constituted based on the same semi-conductor layer as the semi-conductor layer 
which makes the single crystal semiconductor region in which said drive circuit was formed. 
[0026] This invention includes the manufacture approach of a liquid crystal display. 

[0027] While the manufacture approach of the liquid crystal display of this invention is equipped with two 
or more switching elements corresponding to two or more pixel electrodes arranged in the shape of a 
matrix The active-matrix circuit board equipped with the drive circuit for driving said two or more 
switching elements, It is the manufacture approach of the opposite substrate equipped with the 
counterelectrode which counters said pixel electrode, and the liquid crystal display which comes to 
pinch liquid crystal between **s. Said switching element It is characterized by forming in the single 
crystal semiconductor region which is a field and where defect density is larger than said single crystal 
semiconductor region or non-single crystal semiconductor region constituted based on the same semi- 
conductor layer as the semi-conductor layer which makes the single crystal semiconductor region in 
which said drive circuit was formed. 
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[0028] In the liquid crystal display of this invention, the switching element corresponding to a pixel 
electrode is formed in the large single crystal semiconductor region or non-single crystal semiconductor 
region of defect density, the case where a switching element is constituted from a thin film transistor 
compared with that by which the switching element is formed in the small good single crystal field of 
defect density of this — IMPACT the minority carrier produced by IONAZATION carries out a trap 
according to the defect in a semiconductor region — having — the life time of a minority carrier — 
short — **** — a pressure-proof fall can be controlled by things. Furthermore, the leakage current 
produced because light carries out incidence to a thin film transistor can be controlled similarly. In 
addition, there are also the following advantages. That is, it is not necessary to prepare the SUB 
potential ejection field for drawing out a minority carrier from a channel field, and improvement in the 
numerical aperture which is a pixel can be aimed at in the liquid crystal display of this invention. With 
constituting the single crystal field in which the drive circuit was formed, and the semiconductor region 
in which the switching element was formed based on the same semi-conductor layer, both are formed 
on the same substrate at a monolithic, and become what has a compact configuration. By having formed 
in the single crystal semiconductor region with little defect density the drive circuit where high drive 
capacity is demanded, and having formed the switching element corresponding to a pixel electrode in the 
single crystal field with much defect density, or the non-single crystal field, the maximum exertion of the 
function required of each of the switching element corresponding to a drive circuit and a pixel electrode 
will be carried out, it is stabilized and the extremely excellent image can be displayed. 
[0029] According to the manufacture approach of the liquid crystal display of this invention, the liquid 
crystal display of above-mentioned this invention can be manufactured suitably. In the manufacture 
approach of the liquid crystal display of this invention, a switching element can be formed for a drive 
circuit on the same substrate at a monolithic by forming based on the same semi-conductor layer as 
the semi-conductor layer which makes the single crystal semiconductor region in which a drive circuit is 
formed in the switching element corresponding to a pixel electrode. 

[0030] In the field based on the same semi-conductor layer as the semi-conductor layer which makes 
the single crystal semiconductor region in which a drive circuit is formed in the switching element 
corresponding to a pixel electrode and as a concrete approach of forming in the single crystal 
semiconductor region where defect density is larger than this single crystal semiconductor region, or a 
non-single crystal semiconductor region After preparing a single crystal semiconductor region with little 
defect density of the magnitude which can form a drive circuit and the switching element corresponding 
to a pixel electrode, since the defect density of the field in which a switching element should be formed 
is increased, the approach of forming a switching element there etc. is mentioned. 
[0031] As an approach of increasing the defect density of a single crystal semiconductor region, ion- 
implantation, the so-called stress method for giving physical stress to a semi-conductor front face, and 
increasing defect density, a heat stress method, scorification, etc. are employable. 
[0032] When ion-implantation Is adopted, since amorphous-izing is also possible by control of defect 
density, it is convenient. Moreover, the chemical composition of the field in which a drive circuit is 
formed, and the field in which a switching element is formed shall be differed by performing an ion 
implantation. About impregnation ion, the ion of an element different from this besides the ion of the 
element which constitutes a single crystal semiconductor region can also be used. As ion of another 
element, oxygen besides rare gas, such as Ar, nitrogen, etc. can be used. 

[0033] Silicon is used as a single crystal semiconductor and it is Si+ as impregnation ion. When it uses, 
the amount of impregnation ion is suitably selected in consideration of the structure of the 
semiconductor region corresponding to the so-called pixel section in which the value of defect density 
and a switching element are formed etc. 

[0034] the case where silicon is used for the defect density of the single crystal semiconductor region 
in which a drive circuit is formed as a semi-conductor in this invention — general — 100 / cm2 from — 
108 / cm2 It considers as the range, desirable — 100 / cm2 from — 105 / cm2 It considers as the 
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range. 

[0035] the defect density of the large single crystal semiconductor region of defect density in which a 
switching element is formed in this invention — general — 109 / cm2 from — 1014-/cm2 It considers 
as the range, desirable — 1010-/cm2 from — 1012-/cm2 It considers as the range. 
[0036] In this invention, a non-single crystal semiconductor means a common polycrystal semi- 
conductor and a common amorphous semiconductor. 

[0037] In the liquid crystal display of this invention, when it constitutes a drive circuit and the semi- 
conductor layer in which a switching element is prepared from single crystal silicon, and operating 
voltage of TFT formed in a single-crystal-silicon layer is made high, it is necessary to thicken thickness 
of a single-crystal-silicon layer, it needs to secure pressure-proofing, and 4000A - about 5000A of 
thickness is needed by the application to the display beyond VD=10V. 

[0038] On the other hand, when it constitutes the field in which the switching element corresponding to 
a pixel electrode is prepared from non-single crystal silicon, even if it makes thin thickness of this non- 
single-crystal-silicon layer, it can secure pressure-proofing enough. In addition, since this field is used 
for a display, effect of effect of the leakage current by the incidence of the light to Pixel TFT decreases 
[ the one where the thickness of a silicon layer is thinner ]. Therefore, as for the thickness of this field, 
it is desirable to consider as the range of 100A - 1000A. It is desirable to consider as the range of 100A 
- 500A still more suitably. 
[0039] 

[Example] Although a concrete example is given and this invention is hereafter explained to a detail, this 
invention is not limited to this. This invention includes what considered modification and a permutation 
for the component as the well-known technique within limits by which the purpose of this invention is 
attained. 

[0040] (Example 1) The mimetic diagram of the liquid crystal display manufactured by this example to 
drawing 2 is shown. In drawing 2 ,101 is an insulating substrate and 102 is a liquid crystal cell. 103 is a 
switching element corresponding to a pixel electrode, and is a transistor here. 104 is a level shift 
register, 105 is a buffer, and 106 is a perpendicular shift register. 107 is the scanning line and 108 is a 
signal line. 

[0041] Polycrystalline silicon TFT constituted the switching element 103 from this example/The 
circumference drive circuit (the level shift register 104, a buffer 105, perpendicular shift register 106) 
consisted of single crystal silicon TFT. 

[0042] The manufacture approach of the liquid crystal display of this example is explained below with 
reference to drawing 1 R> 1 . 

[0043] Here, after forming a single crystal field and a polycrystal field on the insulating substrate 201, 
the transistor was made to those fields and the lump active-matrix substrate was constituted. 
[0044] First, the single-crystal-silicon layer 202 was formed on the quartz substrate 201 with the 
general lamination technique which used lamination and etching, and the insulating (SOI) substrate 200 
was constituted. Here, the single-crystal-silicon layer 202 was controlled by polish to 4000A of 
thickness. Subsequently, the resist 203 of a field (B) which wants to apply and polycrystaHze a resist 
203 to the insulating substrate 200 was removed by patterning, and opening was prepared ( drawing 1 
(b)). A substrate 200 is installed in ion implantation equipment, and it is Si+ focusing on this opening. It is 
5x1015-/cm2 with the acceleration energy of 100KeV(s) about ion. It poured in with the injection rate 
( drawing 1 (c)). 

[0045] Si+ In the field (B) to which ion was poured in, it is Si+. Many defects arise by the impact of ion 
and it is Si+. The amount of defects increases according to the injection rate of ion. When the thickness 
of a single-crystal-silicon layer is 4000A or less, a single-crystal-silicon layer changes with impregnation 
of the above-mentioned amount of ion to an amorphous silicon layer. Si+ A single-crystal-silicon layer 
can be changed to amorphous silicon by changing the injection rate of ion by single-crystal-silicon 
thickness. 
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[0046] After amorphous-izing of single crystal silicon, the temperature of 600 degrees C, and N2 
Annealing of 50hr(s) was performed in the ambient atmosphere. Consequently, the polycrystalline silicon 
film 204 whose particle size is several 1000A was formed in the non-single crystal field (B) ( drawing 1 
(e)). The defect which was generated in the silicon layer in the case of the non-single crystal field which 
was not attained to amorphous-izing can decrease according to this annealing process, and can also 
control the amount of defects of a non-single crystal layer by adjustment of annealing temperature and 
time amount the optimal. The same effectiveness is acquired even if it uses the approach by laser 
annealing besides the approach by heat treatment in an annealing furnace as an annealing process. 
[0047] Thus, the circuit was constituted using the creation process of the usual MOSFET, respectively 
to the single crystal field (A) and polycrystal field (B) which were formed on the same substrate, the 
active-matrix substrate was constituted, and the liquid crystal display was produced using this substrate. 
[0048] The process after this is explained using drawing 3 - drawing 5 . 

[0049] first — drawing 3 — ( — a — ) — having been shown — single crystal silicon — a layer — a field 

— ( — A — ) — 202 — un single crystal silicon — a field — ( — B — ) — 204 — forming — having 

had — a substrate — 200 — an ion implantation — having carried out . 

[0050] That is, it is 4x101 1-/cm2 about boron B because of well formation into the part which creates 
n-MOS transistor of the single-crystal-silicon field 202. It poured in with the injection rate. Moreover, in 
the field which creates p-MOS transistor, it is 2x101 1-/cm2 about Lynn P. It poured in with the 
injection rate. It is 1x1012-/cm2 about Lynn p as an impurity of channel formation to the polycrystal 
field 204. It poured in with the injection rate. 

[0051] Next, dry etching removed partially the single-crystal-silicon field 202 and the polycrystalline 
silicon field 204, and it left the parts 310 and 31 1 which form TFT in the shape of an island ( drawing 3 
(b).). 

[0052] The silicon of the front face of the island-like single-crystal-silicon field 310 and the 
polycrystalline silicon field 31 1 was oxidized, and gate dielectric film 312 was formed by the thickness of 
500A ( drawing 4 (c)). 

[0053] The polycrystalline silicon film was made to deposit by the thickness of 4000A using a reduced 
pressure CVD method, and the gate electrode 313 of TFT was further formed using anisotropic etching. 
Then, the source and the drain section were formed in self align using ion-implantation. That is, in 
formation of n-MOS transistor and p-MOS transistor, it is 1x1016-/cm2 respectively. As and 2x1015- 
/cm2 BF2 The ion implantation was carried out and the source section 350 and the drain section 351 
were formed ( drawing 4 (d)). 

[0054] The process which forms a single-crystal-silicon layer and a polycrystalline silicon layer in the 
shape of an island may use the technique of separating a silicon layer by carrying out the mask of the 
silicon layer used for TFT in a silicon nitride layer, and oxidizing other silicon layers. 
[0055] You may also include the process which furthermore forms a resist with opening only in the field 
of non-single crystal silicon for the improvement in the engine performance of the non-single crystal 
silicon TFT, is exposed to the hydrogen plasma, and reduces the defect in non-single crystal silicon. 
[0056] Thus, NSG (Non doped Silicate Glass)314 was made to deposit by the thickness of 5000A using 
an ordinary pressure CVD method on the formed transistor ( drawing 4 (e)). 

[0057] Subsequently, the contact hole was opened in NSG314 of the source of a transistor and the 
drain section, and the gate polar zone. 

[0058] Then, aluminum was made to deposit in a spatter as an electrode material, the wiring 
configuration predetermined by the dry etching method was processed, and wiring 315 was formed 
( drawing 5 (f)). 

[0059] Usually, the pixel electrode etc. was formed using ITO (Indium-Tin-Oxide) by the technique 
generally used, the whole front face was covered by the transparence insulator layer 316 which contains 
the orientation film by the technique generally used, and the active-matrix substrate was constituted. 
The transparence insulator layer 316 on a pixel electrode is good also as a configuration which has 
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opening by etching over some or all of a pixel electrode. 

[0060] Usually, the opposite substrate which formed and constituted the orientation film 340 grade from 
an approach used after forming a transparent electrode in a glass substrate 319 was prepared. The 
active-matrix substrate and the opposite substrate were made to counter through a sealing agent 317, 
it has arranged, and the liquid crystal ingredient was enclosed between the active-matrix substrate and 
the opposite substrate ( drawing 5 (g)). Subsequently, the non-illustrated deflecting plate was arranged 
on the outside of both substrates, respectively, and the liquid crystal display was constituted. Thus, 
when the video signal of Hi-Vision correspondence was inputted into the constituted liquid crystal 
display and image display was performed to it, the outstanding image has been stabilized and displayed 
on it. 

[0061] In the active-matrix mold liquid crystal display of the configuration of this example, when the 
electrical-potential-difference difference concerning TFT constituted the largest pixel switch from 
polycrystalline silicon TFT, while avoiding the problem of pressure-proofing of TFT, the problem by the 
optical leakage current of the pixel switch TFT was also solved. Moreover, it was able to respond to the 
signal of a very quick frequency, for example, the signal of high definition television correspondence, the 
circumference circuit of which drive speed is required, and by constituting a shift register from single 
crystal silicon TFT especially. 

[0062] (Example 2) Si+ which carried out the ion implantation to the substrate 200 in the example 1 in 
this example 5x1015/of amounts cm 2 of ion 5x1014-/cm2 The active-matrix substrate was produced 
like the example 1 except having replaced with. 5x1014-/cm2 Si+ After preparing two samples which 
poured in ion and performing the so-called SECO etching to the ion-implantation field of the sample of 
the method of one, when the amount of defects was measured, this field is 101 1-/cm2. Having single 
crystal structure where the defect of extent was introduced was checked. While producing the active- 
matrix substrate using the sample of another side, after preparing an opposite substrate like an example 
1, the liquid crystal display was produced like the example 1. 

[0063] When the image was displayed on the obtained liquid crystal display like the example 1, it was 
stabilized and the outstanding image has been displayed. 

[0064] (Example 3) By this example, a active-matrix substrate is created according to the process 
typically shown in drawing 6 , and the example which constituted the liquid crystal display is explained. 
Hereafter, it explains with reference to drawing 6 . 

[0065] First, the single-crystal-silicon layer 403 was formed on the quartz substrate 401 with the 
general lamination technique which used lamination and etching, and the insulating (SOI) substrate 400 
was constituted ( drawing 6 (a)). 

[0066] Here, the single-crystal-silicon layer 403 controlled thickness by polish to 4000A. The resist was 
applied to the single-crystal-silicon layer 403 of the insulating substrate 400, the resist of a field (B) to 
form into an un-single crystal was removed by pattern NINGU, and opening was prepared ( drawing 6 
(b)). The substrate 400 was installed in the dry etching system, and lamination of the thickness of the 
single-crystal-silicon layer of this opening was carried out to about 1000A or less ( drawing 6 (c)). 
Subsequently, a substrate is installed in ion implantation equipment and it is Si+ focusing on opening. It 
is 1x1015-/cm2 with the acceleration energy of 40keV(s) about ion. It poured in with the injection rate 
( drawing 6 (d)). 

[0067] Opening with a thin single-crystal-silicon layer is Si+. It changed with placing of ion to amorphous 
silicon 404. 

[0068] Subsequently, after removing the resist which forms opening, when annealing treatment is 
performed, amorphous silicon can be used as polycrystalline silicon, and the particle size of 
polycrystalline silicon can also be controlled by controlling annealing conditions further. According to the 
above process, the single-crystal-silicon layer and the non-single-crystal-silicon layer with thickness 
thinner than this single-crystal-silicon layer were able to be allotted on the same substrate. In this way, 
the active-matrix substrate was constituted by the same technique as the example 1 described using 
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the obtained substrate. Subsequently, after preparing an opposite substrate like an example 1, the liquid 
crystal display was produced like the example 1. When the image was displayed on the ****** liquid 
crystal display like the example 1, it was stabilized and the outstanding image has been displayed. Since 
especially the liquid crystal display of this example made thickness of a non-single-crystal-silicon layer 
thinner than a surrounding single-crystal-silicon layer, it was able to be pressed down very low to extent 
which cannot observe effect of the leakage current of TFT of the pixel section. 
[0069] (Example 4) After producing a active-matrix substrate using the process typically shown in 
drawing 7 , the liquid crystal display consisted of these examples using this. Hereafter, it explains with 
reference to drawing 7 R> 7. 

[0070] First, on the quartz substrate 501, the general lamination technique was used, the single-crystal- 
silicon layer 503 was formed, and the insulating (SOI) substrate 500 was constituted ( drawing 7 (a)). 
The thickness of the single-crystal-silicon layer 503 is 4000A. On the single-crystal-silicon layer 503 of 
the insulating substrate 500, the silicon nitride layer 520 was deposited with the reduced pressure CVD 
method, the silicon nitride layer of a field (B) to form into an un-single crystal was removed by dry 
etching, and opening was prepared ( drawing 7 (b)). Subsequently, the single-crystal-silicon layer was 
oxidized so that a substrate 500 might be installed in an oxidation system and the thickness of the 
single-crystal-silicon layer of this opening might become about 1000A or less, and the silicon oxide layer 
521 was formed ( drawing 7 (c)). Wet etching removed the silicon layer which oxidized and thickness 
obtained the single-crystal-silicon layer 1000A or less ( drawing 7 (d)). Opening was prepared in the field 
(B) which applies a resist 541 and performs non-single crystal-ization by patterning. In this way, the 
obtained substrate is installed in ion implantation equipment; and it is Si+ focusing on this opening. It is 
1x1015-/cm2 with the acceleration energy of 40keV(s) about ion. It poured in with the injection rate 
( drawing 5 (e)). By this ion implantation, the single-crystal-silicon layer of opening became amorphous. 
The thin film transistor etc. was made like the example 1 to the substrate ( drawing 7 (f)) which removed 
the resist 541 and was obtained, and the active-matrix substrate was produced. The liquid crystal 
display was produced using this and the opposite substrate obtained like the example 1. When the image 
was displayed on the obtained liquid crystal display like the example 1 , it was stabilized and the 
outstanding image has been displayed. 

[0071] (Example 5) It explains using drawing 8 - drawing 10 . The active-matrix circuit board was 
produced using the insulating substrate which allotted the single-crystal-silicon layer of non- 
translucency, and the liquid crystal display consisted of these examples using this active-matrix circuit 
board. Hereafter, the producing method is explained. 

[0072] On the single-crystal-silicon base 630 of non-translucency, the lamination technique was used, 
the single-crystal-silicon layer 602 was formed on both sides of the silicon oxide layer 631, and the SOI 
substrate 600 was constituted ( drawing 8 (a)). 

[0073] Single-crystal-silicon layer 602 thickness is 1 micrometer or less. On the single-crystal-silicon 
layer 602 of the insulating substrate 600, the resist of a field (B) which wants to apply and form a resist 
61 1 into an un-single crystal was removed by pattern NINGU, and opening was prepared ( drawing 8 (b)). 
A substrate 600 is installed in ion implantation equipment, and it is Si+ focusing on this opening. It is 
5x1015-/cm2 with the acceleration energy of 100KeV(s) about ion. It poured in with the injection rate 
( drawing 8 (c)). Si+ Although it became amorphous [ the field 605 where ion was poured in ] ( drawing 8 
(d)), the amorphous silicon field 605 changed to the polycrystalline silicon field 606 whose particle size is 
several 1000A by carrying out annealing treatment of the substrate 600 ( drawing 8 (e)). In this way, how 
to produce a liquid crystal display using the obtained substrate is explained using drawing 9 and drawing 

10 • 

[0074] In drawing 9 (a), 706 corresponds to the polycrystalline silicon field 606 in drawing 8 (e). 702, 730, 
and 731 correspond to 602, 630, and 631 in drawing 8 (e) similarly, respectively. 

[0075] First, it is 4x101 1-/cm2 about B because of well formation into the part which creates n-MOS 
transistor of the single-crystal-silicon field 702. It poured in with the injection rate. Moreover, in the 
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field which creates p-MOS transistor, it is 2x101 1-/cm2 about P. It poured in with the injection rate. It 
is 1x1012-/cm2 about P as an impurity for channel formation to the polycrystal field 706. It poured in 
with the injection rate ( drawing 9 (a)). 

[0076] It left only the part which forms TFT by dry etching, and the single-crystal-silicon layer 702 and 
the polycrystalline silicon layer 706 were formed in the shape of an island. That is, the island-like single 
crystal silicon 710, and the island-like non-single crystal silicon 71 1 were formed ( drawing 9 (b)). 
Subsequently, the silicon layer formed in the shape of an island was oxidized, and gate dielectric film 712 
was formed by the thickness of 500A. Polycrystalline silicon was made to deposit by the thickness of 
4000A with a reduced pressure CVD method, and the gate electrode 713 of TFT was formed using 
anisotropic etching. It is 1x1016-/cm2 to the field which constitutes n-MOS transistor and p-MOS 
transistor with ion-implantation in order to form the source and the drain section in self align. As and 
2x1015-/cm2 BF2 It poured in respectively. 

[0077] The technique of separating a silicon layer by carrying out the mask of the silicon layer used for 
TFT in a silicon nitride layer, and oxidizing other silicon layers may be used for the process which forms 
a single-crystal-silicon layer and a polycrystalline silicon layer in the shape of an island. 
[0078] On the transistor using the single-crystal-silicon layer formed on the non-translucency substrate 
730, and the transistor using a polycrystalline silicon layer, used the ordinary pressure CVD method, and 
the NSG (Non doped Silicate Glass) layer 714 was made to deposit in 5000A thickness, and was used as 
the protective coat. The contact hole was opened in NSG714 on the source section of a transistor, the 
drain section, and the gate polar zone. 

[0079] Aluminum was made to deposit in a spatter as an electrode material, the dry etching method was 
used for the predetermined wiring configuration, it was processed, and wiring 715 was formed ( drawing 9 

(©). 

[0080] The pixel electrode was formed using ITO by the approach generally used, the front face was 
covered by the transparence insulator layer 716 which contains the orientation film by the approach 
generally used, and the active-matrix substrate was constituted. Subsequently, after forming a 
transparent electrode on a glass substrate 719 using the approach usually used, the orientation film 740 
grade was formed and the opposite substrate was prepared. In this way, the obtained active-matrix 
substrate and the opposite substrate were made to counter through a sealing agent 317, it has arranged, 
and the liquid crystal ingredient 718 was enclosed in between ( drawing 10 (d)). 

[0081] Etching removal of the non-translucency substrate 730 was partially carried out from the rear- 
face side of a viewing area using organic alkali, such as KOH or ethylenediamine. 

[0082] In order that this wet etching solution might not dissolve the silicon oxide layer 731, etching was 
stopped bordering on the silicon oxide layer 731. Consequently, the viewing area became translucency 
( drawing 10 (e)). The non-illustrated polarizing plate was arranged on this and the liquid crystal display 
was constituted. In this way, when the image was displayed on the obtained liquid crystal display like the 
example 1, it was stabilized and the outstanding image has been displayed. 
[0083] 

[Effect of the Invention] In the liquid crystal display of this invention, the switching element 
corresponding to a pixel electrode is formed in the large single crystal semiconductor region or non- 
single crystal semiconductor region of defect density so that I may be understood by the above 
explanation, the case where a switching element is constituted from a thin film transistor compared with 
that by which the switching element is formed in the small good single crystal field of defect density of 
this — IMPACT the minority carrier produced by IONAZATION carries out a trap according to the 
defect in a semiconductor region — having — the life time of a minority carrier — short — **** — a 
pressure-proof fall can be controlled by things. Furthermore, the leakage current produced because light 
carries out incidence to a thin film transistor can be controlled similarly. Furthermore, it is not 
necessary to prepare the SUB potential ejection field for drawing out a minority carrier from a channel 
field, and improvement in the numerical aperture which is a pixel can be aimed at in the liquid crystal 
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display of this invention. With constituting the single crystal field in which the drive circuit was formed, 
and the semiconductor region in which the switching element was formed based on the same semi- 
conductor layer, both are formed on the same substrate at a monolithic, and become what has a 
compact configuration. By having formed in the single crystal semiconductor region with little defect 
density the drive circuit where high drive capacity is demanded, and having formed the switching 
element corresponding to a pixel electrode in the single crystal field with much defect density, or the 
non-single crystal field, the maximum exertion of the function required of each of the switching element 
corresponding to a drive circuit and a pixel electrode will be carried out, it is stabilized and the 
extremely excellent image can be displayed. 

[0084] According to the manufacture approach of the liquid crystal display of this invention, the liquid 
crystal display of this invention can be manufactured suitably. In the manufacture approach of the liquid 
crystal display of this invention, a drive circuit and a switching element can be formed on the same 
substrate at a monolithic by forming based on the same semi-conductor layer as the semi-conductor 
layer which makes the single crystal semiconductor region in which a drive circuit is formed in the 
switching element corresponding to a pixel electrode. 

[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the mimetic diagram showing one example of the manufacture approach of the liquid 
crystal display of this invention. 

[Drawing 2] It is the mimetic diagram showing one example of the liquid crystal display of this invention. 
[Drawing 3] It is the mimetic diagram showing one example of the manufacture approach of the liquid 
crystal display of this invention. 

[Drawing 4] It is the mimetic diagram showing one example of the manufacture approach of the liquid 
crystal display of this invention. 

[Drawing 5] It is the mimetic diagram showing one example of the manufacture approach of the liquid 
crystal display of this invention. 

[Drawing 6] It is the mimetic diagram showing one example of the manufacture approach of the liquid 
crystal display of this invention. 

[Drawing 7] It is the mimetic diagram showing one example of the manufacture approach of the liquid 
crystal display of this invention. 

[Drawing 8] It is the mimetic diagram showing one example of the manufacture approach of the liquid 
crystal display of this invention. 

[Drawing 9] It is the mimetic diagram showing one example of the manufacture approach of the liquid 
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crystal display of this invention. 

[Drawing 10] It is the mimetic diagram showing one example of the manufacture approach of the liquid 
crystal display of this invention. 

[Drawing 1 1] It is the mimetic diagram showing one example of the conventional liquid crystal display. 



[Translation done.] 
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ftT5. S i+ ~f ^><DaA»S*^ B s B vUzi»«i5fC 

[0 0 4 6] ^y'JnxoMMftt, 1886 0 0. 
t;. N 2 #1^5 Oh r <D7=.—)V&ntfo1t. Z. 

©&m> #**sa«ua (b) Ktt*fcgat»i o o oa© 

MS-> l Jn>l2 0 4»«nfc (01 (e) ) . 

a>«*I^£bfc^tt^©7^-^IgtC=fcl3«'> 
b. 7x-;^iafl|d:«f|W©H«EK«tt)#*ilSS»O^HS 

asMKSuwrs^fbTfr*. 7--)HgtLt 
7x-;^^T©^a^«ts^©tefrw— if-7- 

[0047] z.<D&5\zLTm~m&±\zwm-2tiitm 

teAffi* (A) i#^ft^« (B) K*-*Ufnii1!r©M 
OS FET0Df^J«7 r n-t^SfflV»TEIiS*fl|j*bT7i' 
^T'vMJy-XSS^fiSb, C©S«*ffl^T*ft 
*^SB^^Sbfc„ 
[0 0 4 8] cnRI^©7 P n-tX^0 3~0 5 Srffl^T 

[0049] tr, 03 (a) c*bfcmiiea->'j3> 

»©«« (A) 2 0 2 i##jgft5/'ja>«« '(B) 2 
[0 0 5 0] IP*., *ily'J3>i«2 0 2©n-M 

os b5>vX^£ffrrr£^#K?x;upj£©£a6{r 

*>>*B«:4X 1 0H/cm2 ©SAiTftAl/fc. * 
fcp-MOS b 5 >V7>* ZQMHZit') >P6 
2X 1 0H/cm2 ©aA*T-aAbfe. 2 
0 4 Ktt?-* ^AWmcDT^t bT U > p 6 1 X 1 0 

i2/cm2 ©aA*-eaAbfc. 

[0 0 5 1 ] ^Cfclji|Sa->U3>1H«2 0 2t^i-> 
U3>*«2 0 4£K5-fXy3 1 >$ r KJ:D»fl-ttl;:ll* 
*U TFT^JM^T 535^3 1 0, 3 1 1 SrfttffCBI 
bfc (0 3 (b) . 

[0 0 5 2] fttt©*|gii->Ua>««3 1 ORtf&m 
»->»j3>**3 1 l©S®©x'J3>.Sr^bbTy- 
M8ftR 3 12 6 5 0 0 Affl»*TMlfc (04 

(c) ) . 

[0 0 5 3] «EECVDft*ffl^T#*Sfi->'J a>K* 
4 0 0 0A©f*.T«a$t, $et'S73ttX-y^>^ 
€ffll»TTFTCD^-htS3 1 3*»JSfcbfc. 

SE£W£#e£b&. BP'S, n-MOSh7>vX?, p 
-MOS b5>z?7>9<D18tfilZ\Z&4 1X10 16/cm 
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2 <£>As, 2 X 1 0 15/cm2 ©BF2 £<3">£A 
U V-^gP3 5 0&tfh*U"f >8B3 5 l&Mj&hrc 
(04 (d) ) . 

[0 0 5 4] lM8fl->'J3>Jl££tei|.>/U:3>Ji£& 

jRfc»«K-r4ie»TFTicttffl-r*>'U3>»sa[ft 

->'Jn>JITv;^LTte<7)->>ja>Ji£&{tt" §di 

[0 0 5 5] Se>K#*ISftj/ij3>TFT©tt1)Biai± 

[0 0 5 6] ^W,i;^tUT^fifeLfeh^>v s X^±(C 
UN SG (Non doped Silicate G 

lass) 31 4£#EECVD*££fflt^T5 0 0 OA© 
J»*T*S*S*fc (04 (e) ) „ 

[0 0 5 7] h7>vX^C0V-^R^h*L"f 
>gPiy-hS@^©NSG3 1 4tc3>^ h*— 

[0 0 5 8] bTT^S^^AJX 

^PttlC»XLTE^3 1 5£PJE£Lfc (0 5 
(f) ) . 

[0 0 5 9] a#-««»Cfflli6n-5#j*JC«t 0 I TO 
(I nd i um-T i n-Ox i de) &m*<^TWBM 

h'JJ'XSS*il*l/fc. I*fl±0l»l3 1 

[0 0 6 0] ISffl^en5*ST, #^7.»£3 1 9 

KawsssjBjjfcUfca. se^3 4 of^Miti 

t& (05 (g) ) . *uT% mmm<DK 
<njic^0^K»Mi^«^ j e-n^tiSHLT?s B i^s«*ffi 

[0 0 6 1 ] *Mfflii©7i'f^^FU yi'XS* 
***S«»C*S^Ttt, TFTW5i£Ei*««t)* 

D> TFTCDiKffi»PB^SSIfiljg-r-5 ttfcfCH*! 
7W y9 1 TFT©3ttU-^«8fEt:J:«»rail'b#P*L'fc. 

£7c> «ft*e-h*£K#sn*»inBJ&. mz.^y 
[0062] mmm 2 ) #0j-ett, £t&M 1 ^ 

T, S«2 0 0 IC-T ^>aALfcS i + -f *>©»5 X 



(6) 

1 0 15/ c m2 £ 5 X 1 0 14/ c m2 KftAfcfim. H 

ss^j 1 1 t v x 7 * x j -j v h u 9 xmm * ^sa u 

fc. 5X1 0l4/cm2 (DS i+ ^^->^ffiAbfelSW 
£2r>JljBtU l*Ott»©-f :*>i£A»«K:i3rWSE 

1 0H/cm2 e£©&H&J&<*ASftfclMg 

[0 0 6 3] «snfc«A&9%sitic. mmm 1 

[0 0 6 4] (*i5S0tJ3) 0 6(C^^WtC^ 

sn5iii;foT7?r^ -7'v h 'j^xlfiJM 

T, 0 6£#{HLT!5iBflT3<, 

[0 0 6 5] ST. C^*«4 0 1±IC**£ B 3 B ->U3> 
14 0 3'£«D£to1*;fttfx-;/^>y£^fcHRWfc 
20 K0^ft«l;,}:0MlT«#tt (SOI) 1«4 
0 OSHWcLfc (0 6 (a) ) . 

[0 0 6 6] Jfl«»->U3>JB4 0 3«W* 

(Cj;DSffS:4 0 0 0 AfcfflWl/fc. *&S*14*«4 0 0 
O#^yiJ^>i4 0 3l;l/yXhS:ifb, 
SflSbfelMfi* (B) OI/xXhS:/^->^>^ 

SLTmnffizmmc me (t>> > . ii4oo^n 

y <i x -7 9- > fSiW \Z mm L T Z. <D ffl a g&©¥ifg A / u 
3>H©flU»£ftl 0 0 OAeTFKIMMtbfc (0 6 

(c) ) . x^T-mmz-f •ty&.A&mizmwLTma 

30 gB^-kfCS i + 4 0 k e V<©ftljiX*;i^- 

TlX10l5/cm2 ©SAlTftAl/fc (0 6 

(d) ) „ 

[0 0 6 7] *«gft->U3>IB***^HlPa5ttS i+ -f 
^>«tT^^^-(Cct0# B iKv l J3>4 0 4\zmth 
ft. 

[0 0 6 8] MPMMLT^S^hS 

frSWfp-f* liTW B y U 3 >«^!)a»t5 
fc, i^*^ B lvU3>SJ;»3 ; fcS»Wjiu#*^ B |-> l J 

#*IS B l-> l J3>l(D«J?^HHW*ilg 
so &-> U 3 >B«fc0%>»<U& iB*^©TFT 
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Z.Z>Z\ttfT'ttz. 
[0 0 6 9] mmM4) B7K*iC«»C^ 

cnsffl^T«s**s«**j«bfc. bat, h 

[0 0 7 0] ST. 0 l±fc¥J»ft^Ua> 

15 0 3 ft— »«ttKD^to*aiB*ffl^T»j«l/. *6 
ifttt (SOI) S«5 0 0*»ricbfc (0 7 (a) ) . 
*<Sfty'j3>H5 0 3©BJSH 4 0 0 0AT&-5. 
ilttl«5 0 0OftSi->U3>i5 0 3±lC^b:> 
U3>I5 2 0«MEECVDtt£J:9iMIU 
flSL&HlHtt (B) Oftft>'U3>i*F5'fl9f> 
2/-eP§iSl/"CBBP«&«:tt;fc: (0 7 (b) ) . Sfcl^TS 
«5 0 0S«ftS«frK«UT^©BJPi5Oijl*Sa>'U 
3>^©HJP*%1 0 0 0 AetTt**«t 3 
'j3J>H£&<fcU »ft->'j3>15 2 14»*lfc 

(0 7 (c) ) . IftSftfc'>U3>iftfiyMv 
^■>^{CJ:OI»*bT«IJ»**l 0 0 0AftTO*lflJl-> 
"J3>l*»ft (0 7 (d) ) . k^h54 1*a* 
bT/**-=>yfcJ:9#*tt*fl:*fT5«* (B) K 

SUfcKBUTCroMPaSS+^lCS i + -f*>£4 0 
k e V ©iJDiSx^;i^— T 1X1 0 1 5/ c m2 ©ft Aft 
TftALfc (05 (e) ) „ Z\<D<{ :*>aA(3cfcO. N 
P«'©*l8j|-> , J3i>Jitt. k/Xh 
54 1SBlibTft5ntS« (0 7 (f) ) iCHSS^J 

[0 0 7 1 ] (*JgfiflJ5) 08-01 0*fflt»T»Wt 
[0 0 7 2] ^Fj83ttt©¥IS»>' 1 J3>*#6 3 0±iC 

jmsas^u 3 >«6 o 2 *»iau sois«6oo£ 

flUSLfc (08 (a) ) . 

[0 0 7 3] *^IyU3>I6 0 2III(l ltfmH 
«*ttS«6 0 0©*M8li->'J:i>Ji6 0 2 
±»CUvXh6 1 l*»*bT*i|l«WMsUfc^fl* 

(B) 01/y7bi£/^->z>n*SHlPa!?: 
BMtfc (08 (b) ) . ££6 0 0£< *>*T*.&<3-i£ 

atciaauT. ^©wp«*«f^ics i+ <3->£i o 

0 K e V©flnilx*;i^-T 5 X 1 0 IV c m2 (D&.X 
iX'ttAbfe (0 8 (c) ) . S i + -f*>ii»ftASft 



(7) 
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fc««6 0 5'tt. *Mifeofc*« (08 (d) ) , S 

«6 o o%7--)imm?z>ctiz£v. #jm->up 

>W6 0 5I1 figiJ«»l 0 0 0 A©*|£»->'JP> 
«*6 0 6fc3EflsL.fc (0 8 (e) ) . ZoVXm^tl 

tzmmzm ^T«ts*ws«*f^«-r**tt *h 9 stf 

01 0*H>TRI!T4. 

[0 0 7 4] 0 9 (a) iCfet^T, 7 0 611 0 8 

(e) tC&ttS^i&JIvy 3>M^6 0 6»C;ftjrf So 
|W)«IH7 02. 730, 7 3 111 08 (e) iC&ttS 
io 602,630.631 \Z J ttl j etmf&?&. 

[0 0 7 5] *«Sj|->'JP>fll*7 0 2©n-M 

OS h7>-^Xj'SMt5a!»l:7zJPMOfe6l: 
B54X10"/cm2 ©aAitaAl/fc. p 
-MOS h7>5?***f&*-r*«*fc:B:P£2 x 1 0 
ll/cm2 ©ffiA»T-ffiALfc. ^M*7 0 6lC« 
?t*W*Ofc*©^»tl/TPS 1 X 1 0 12/ c 
m2 ©aASTftAbfe (09 (a) ) . 

[0 0 7 6] U 3 >H 7,0 2t#ii'>U3> 

17 0 6*K5-f Xy3 1 >£f»;:«fcDTFT*JBjfc-r*W. 

20 ^©^-sbTft^tr^bfc. ep^, ©«©m«sr B vu 

3>7 1 0 £fttt©#lMefi'> , J3>7 1 1 Sr^Lfc 

(09 (b) ) ) . &^t% mmzmfcz nrz*/V3> 

■ SKfl:L/Ty— MBIWit7 12*5 0 0A©)P*.Tf 
Jfcbfc. #ifef a yU3>5SECVDffiCJ;D4 0 0 0 
A©^^-T*6«$ii. I^ttI^f>^ffl^TTFT 
©y-hAS7 1 3*#j£l/fc. V-7StfKK>» 
£iESE£W£»j£"r*&«>. -i-t>mxm\Zj:0, n 
-MOSh7>yX^, p-MOSh7>/X^?:IsE 
t^SWcixl 0'6/cra2 ©As. 2X 1 o'Vc 
so m 2 ©B F2 *#*&Abfc. 

[0 0 7 7] *INft3'U3>JI&£teB3''J:3>JI*A 
«K»J*-r*XS»4. TFTtC&ffiT£v- | J3>Jl£g 

fk-> u 3i >itv^7 tTftn© -> 'j 3i >mzmt-rz> z 

ttyU3>i^T5SfrSffl^T^K 
[0 0 7 8] *jS3fctt*«7 3 0±tC»J«Sn&¥*IS 
f> 'J 31 >Ji£ffl l^c h 7 > v 5 7. **gs'>' U 31 >g 
§fflHitH7>yX3'±l:NSG (Non doped 
Silicate Glass) 171 4S«ECV 
Dffi£ffl HT5 0 0 0 A ©liffTJ§«S L- 
40 fco h7>vA*©y-*SB, FK>«RIW-H 
HSLL©NSG7 1 4iC=i>^i7 h/fc-^fcBBttfc. 
[0 0 7 9] tt@#!|sf£LT7;U5X?A£X/'W^?£ 

ffl^TJPXb. ££7 1 5&Ml&Vfz (09 (C) ) . 
[0 0 8 0] -jtSWJCffl^SnS^f&tCckD I TO^ffl 

E«5^1i*etl7 1 6T«a*goT, 7^ 

5*i*£ffli^77ii7 1 9 ±\zmwnm&Mi$.i, 

so I2fa!g|7 4 OS^MLT^IS^ffliLfc. 
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«<h££tjj:**3 1 7 £^LT*fft$-t±TKSU 
aW4 7 1 8£&AL£ (Ell 0 (d) ) . 

[0 0 8 1 ] KOHfeKttlfl/^Ti^it'fflt 
l&7Jkt> U HT*S3fcttS* 7 3 0 SrS^m^WS 

[0082] u©Di7 hny^ytfmmtmikzsvn 

>M7 3 l **ffLfc^fcaxy3 1 >^ttRfl;>'»j3> 
1731 ^ICT, h y?Ltz. «*«***J8 

fttttftofc (0io (e) ) „ ^mc^ra*©^* >o 

[0 0 8 3] 

\s<i$#m%iM s *mtemmzMi$.i£nT^z>. z.oz.t 
^mmzm^nx^^h(D\zit^x, x-iy^y^m 20 

f5IIh7>yX^TlRElf;«^l:iMPACT 
I ON A Z AT I O N C <k 9 £-f-5 'JTt&^SJI 
&«H£*©*RSK,£D h77^n, ^t'J7©7 

-So Sic. SKh^^X^tCT^AMTS-tT^-r 
5 L +*;HB«^&5l#ft<fc»OSUB«ttBtDUibflH 

tt&»tt5&ga«fc< . ■*©HP*oi«i±*«Bin*. 
sn. Writ's wt£ hfcfcotfc*. m^KUMiiifl 
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& z. t tmhss t mmmm iznfcT % 7. -r 9- > ?m 

[0 0 8 4] *fEW©*as*»«eD»jfi^j*lc«kn 

W.± \Z ^ yj v y ^ \Z MtfL~Z% z> . 
[0iB©fB¥fcaa9§] 

[01] *56^©i«aai«s«©»ii*&©ifi«i**-r 

[0 2] 1 M^^ti^iTS 

[0 3] #fS9i©«»«*g«©ajfi:£iS©i«£3R-r 

[04] #fg^©^ B B B «^Sm©Kig3r£© l^J^^f 

[05] *5ewoacaa*s«o»iB*jsoi«s*r 
[06] *5Bwo«taa^s«©«it*jsoi«**r 
[07] *%Bj©^a*^ss©^jg*sroi^i^^t- 

[0 8] *3fiW©«a**S«©Hi&#i£©l 

[09] *5fiw©ataa*s«©«jfi*j*oi«s*'r 
^^0-e^^.„ 

[010] *56w©*aai*s«a)«jji^o 1 0y*^ 
[011] «e*©^ B B B ^se©i0ij^^-r^0T* 

•6. 
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